Genotoxic potential of Microcystin-LR and nodularin in vitro in primary cultured rat hepatocytes and in vivo in rat liver.
Microcystin-LR (MCYST-LR) and nodularin (NOD) are known as tumor promoters in experimental animals and so present potential health threats for humans. Although their hepatotoxic mechanisms have been very well documented, many other effects of these toxins are relatively undescribed, indeed controversial, notably those related to their genotoxicity. In the present investigation, we examined how these toxins could induce DNA damage using a combination of in vitro and in vivo approaches. We first used the (32)P-postlabeling assay to test hydrophobic adduct formation on DNA from primary cultured rat hepatocytes treated with noncytotoxic concentrations of MCYST-LR and NOD (2 and 10 ng/mL). Analysis of the autoradiograms of DNA digests isolated from the hepatocytes did not show any hydrophobic DNA adduct formation. However, these toxins significantly decreased the amount of hydrophobic endogenous adducts, termed I compounds. We next investigated oxidative DNA damage by using the (32)P-postlabeling assay to analyze 8-oxo-7,8-dihydro-2'-deoxyguanosine (8-oxo-dG) content as a biomarker of possible DNA lesions. Both MCYST-LR and NOD significantly enhanced 8-oxo-dG in time- and dose-dependent manner in vitro in primary cultured hepatocytes and in vivo in rat liver cells. Thus, it appears that the depletion of endogenous DNA adducts (I compounds) and/or the increase of 8-oxo-dG levels by MCYST-LR and NOD could be involved in the formation of hepatic tumors during long-term exposure to these cyanobacterial hepatotoxins.